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NEWS RESULTS THROUGH QUERY 
EXPANSION 

BACKGROUND 

When it comes to consuming news, for each person there 
are those articles that appeal to the person and those articles 
that do not. News organizations generate and make available 
news articles covering a broad spectrum of topics for online 
consumption knowing that, for any one person, only a 
portion of the news articles will be accessed. For the 
consumer, identifying interesting articles among the many 
news articles that are offered by a news organization is 
time-consuming and inefficient. 

In contrast to news organizations that cover a broad 
spectrum of topics, news aggregators may identify news 
articles that are relevant to a particular consumer. Generally 
speaking, the news aggregators attempt to identify news that 
would be interesting to a particular consumer based on the 
consumer's preferences (both implicit and explicit prefer 
ences) with regard to a particular news article. A consumer 
expressly indicating an interest to a news aggregator in 
regard to a news article is an example of express interest in 
that article. Alternatively, analyzing a consumer's browsing 
history and identifying a topic that appeals to the consumer 
is an example of implicit interest. Even relying on a con 
Sumer's preferences, it is often difficult to identify news 
content that is relevant to the consumer. 

SUMMARY 

The following Summary is provided to introduce a selec 
tion of concepts in a simplified form that are further 
described below in the Detailed Description. The Summary 
is not intended to identify key features or essential features 
of the claimed subject matter, nor is it intended to be used 
to limit the scope of the claimed subject matter. 

Systems and methods for providing improved news 
results to a news query according to entity expansion are 
presented. In response to receiving a news query from a 
computer user, a news engine identifies one or more interest 
entities of the computer user. Expanded entity data corre 
sponding to the one or more interest entities is obtained, 
where the expanded entity data identifies entities related to 
the one or more interest entities. The expanded entity data 
also includes category data corresponding to the categories 
of the one or more interest entities. Expanded news queries 
are generated according to the interest entities, the related 
entities, and category entities corresponding to the catego 
ries. News results are obtained according to the expanded 
news queries and a news presentation is generated and 
returned to the computer user. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing aspects and many of the attendant advan 
tages of the disclosed subject matter will become more 
readily appreciated as they are better understood by refer 
ence to the following description when taken in conjunction 
with the following drawings, wherein: 

FIG. 1 is a block diagram of a networked environment 
Suitable for implementing aspects of the disclosed subject 
matter, 

FIG. 2 is a flow diagram illustrating an exemplary routine 
for providing improved results through query expansion to 
a news query from a computer user; 
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2 
FIGS. 3 and 4 illustrate exemplary entity graphs for 

describing aspects of the disclosed subject matter; 
FIG. 5 is a flow diagram illustrating an exemplary routine 

for generating an expanded news query according to aspects 
of the disclosed subject matter; 

FIGS. 6 and 7 illustrate elements of expanded news 
queries; 

FIG. 8 is pictorial diagram illustrating an exemplary 
results page having categorized news results; and 

FIG. 9 is a block diagram illustrating exemplary compo 
nents of a news engine configured to provide improved 
results in response to a news query from a computer user. 

DETAILED DESCRIPTION 

For purposed of clarity, the use of the term “exemplary' 
in this document should be interpreted as serving as an 
illustration or example of something, and it should not be 
interpreted as an ideal and/or a leading illustration of that 
thing. The term “news’ corresponds to information that is 
generally unknown, likely to be unknown, or presumed 
unknown to the recipients of the information. News often 
has a temporal aspect, i.e., newly or recently published 
information is “news' for a period of time. News includes 
information regarding people, events, occurrences, develop 
ments, topics, and the like. News is not limited to informa 
tion regarding current events and/or developments, but also 
includes newly disclosed information regarding past events, 
topics, developments, etc. 
An entity corresponds to an abstract or tangible thing that 

includes, by way of illustration and not limitation: person, a 
place, a group, a concept, an activity, and the like. Corre 
spondingly, an interest entity is an entity for which a 
computer user has, is likely to have, or may have a particular 
interest. Interest entities may be established by explicit user 
identification (such as the popular concept of "liking an 
entity) or by implicit behaviors. Examining a user's brows 
ing history that indicates repeated navigation and/or inter 
action (above some predetermined threshold) to one or more 
locations related to a particular entity may be the basis for 
an implicitly established interest entity. Alternatively, a user 
that identifies himself as a member of a Social group that 
demonstrates an interest in a particular activity or cause may 
be the basis for an implicitly established interest entity (in 
the activity/cause.) A news query corresponds to a request 
for news content, typically (but not exclusively) in the form 
of references to news content. An expanded news query is a 
news query based on a received news query from a computer 
user that is expanded to include additional query terms based 
on interest entities. 

Turning to FIG. 1, FIG. 1 is a block diagram illustrating 
an exemplary networked environment 100 suitable for 
implementing aspects of the disclosed subject matter, par 
ticularly in regard to providing improved news results to a 
computer user. The exemplary networked environment 100 
includes one or more user computers, such as user comput 
ers 102-106, connected to a network 108, such as the 
Internet, a wide area network or WAN, and the like. User 
computers include, by way of illustration and not limitation: 
desktop computers (such as desktop computer 104); laptop 
computers (such as laptop computer 102); tablet computers 
(such as tablet computer 106); mobile devices (not shown); 
game consoles (not shown); personal digital assistants (not 
shown); and the like. User computers may be configured to 
connect to the network 108 by way of wired and/or wireless 
connections. For purposes of illustration only, the exemplary 
networked environment 100 illustrates the network 108 as 
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being located between the user computers 102-106 and the 
search engine 110, and again between the search engine 110 
and the network sites 112-116. This illustration, however, 
should not be construed as Suggesting that these are separate 
networks. 

Also connected to the network 108 are various networked 
sites, including network sites 110-116. By way of example 
and not limitation, the networked sites connected to the 
network 108 include a news engine 110 configured to 
respond to news queries from computer users, news sources 
112 and 114 which host various news articles and content, a 
Social networking site 116, and the like. A computer user, 
Such as computer user 101, may navigate via a user com 
puter, Such as user computer 102, to these and other net 
worked sites to access content, including news content. 

According to aspects of the disclosed Subject matter, the 
news engine 110 is configured to provide results (typically 
in the form of references to news content available on the 
network 108) in response to a news query from a computer 
user or in response to the computer user visiting (via 
navigation on the network 108) a news page hosted by the 
news engine. In particular, in response to receiving a news 
query from a computer user or in response to a computer 
user navigating to the news engine's news page, the news 
engine 110 identifies news content to provide to the com 
puter user, generates a news presentation based on at least 
some of the identified news content, and provides the news 
presentation to the computer user. 
As mentioned, FIG. 1 also illustratively includes a social 

network site 116 and various news sources, including news 
sites 112-114. As will be readily appreciated, a social 
network site 116 is an online site/service that provides a 
platform in which a computer user can build relationships 
and Social networks with other computer users, groups, and 
the like. In a Social network site 116, a computer user can 
share interests, activities, and backgrounds with those in 
his/her social network. In regard to the social network site 
116, those skilled in the art will appreciate that a computer 
user is often able to indicate a preference or an interest in a 
particular entity, whether that entity is a person, a place, a 
group, a concept, an activity, and the like. For example, a 
computer user 101 may (by way of interaction with the 
social networking site 116 via a user computer 102 over a 
network 108) indicate a personal interest and/or preference 
in one or more television shows (each television show being 
an entity), such as Revolution. As will be discussed in 
greater detail below, a computer user's interests or prefer 
ences to particular entities may be used to identify interest 
entities in order to provide improved news results to the 
computer user. 
Though only one social network site 116 is included in the 

illustrative network environment 100, this should not be 
viewed as limiting upon the disclosed Subject matter. In an 
actual embodiment, there may be any number of social 
network sites connected to the network 108. Information 
regarding the interest entities of a computer user may be 
obtained from any number of interest entity sources, includ 
ing multiple social network sites. Indeed, while information 
regarding a computer user's interest entities may be obtained 
from Social network sites, information regarding a computer 
users interest entities may be obtained from other network 
Sources, including but not limited to online shopping sites, 
blogs, news sites Such as news sites 112 and 114, and the 
like. Further, the news engine 110 may also have informa 
tion regarding interest entities of the computer user, includ 
ing interest entities obtained and/or cached from other 
interest entity sources, entities expressly identified by the 
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4 
computer user, entities implicitly identified according to 
network browsing history, search queries, purchase history, 
and the like. 
As those skilled in the art will appreciate, news sites 112 

and 114 typically host or reference news content relating to 
various topics. News sites 112 and 114 are generally referred 
to as news sources. News sites 112 may be the originators of 
the news content and/or may simply host or reference the 
news content of other news sources. Of course, news sites 
112 and 114 are not limited to sites hosted by traditional 
news organizations and outlets. Indeed, news engine 110 
may be the source of news content and, therefore, be 
considered a news source. Additionally, blogs, tweets, posts, 
and the like may all generate news content and, therefore, 
may also be considered to be news sources. 
The news engine 110 is configured to communicate with 

multiple news sources, including news sites 112 and 114, 
and obtain information regarding the news content that is 
available at each news source. This information is stored 
(typically as references to the content) in a content store Such 
that the news engine can respond to a news query from a 
computer user, such as computer user 101. The news engine 
110 is also suitably configured to communicate (via the 
network 108) with one or more social network sites, such as 
social network site 116, to obtain information (also referred 
to as expanded entity data) including, but not limited to, data 
identifying interest entities of a computer user, entities that 
are related to the various interest entities (i.e., related 
entities), and category data. Category data includes, by way 
of illustration and not limitation: one or more categories of 
an interest entity, and category entities that define the 
potential relationships of the interest entity of a category to 
other entities. The category entities of a given category act 
as a type of definition for the category: defining the potential 
relationships that an entity of the category may have to other 
entities, though an entity of the category is not required to 
be related to other entities according to all of the potential 
relationships of the category. As will be discussed in greater 
detail below, the related entities have an established rela 
tionship to the various interest entities according to relation 
ships defined by the categories of the interest entities. The 
news engine 110 may obtain both news articles and infor 
mation identifying a computer user's interest entities from 
any number of network sites that are able to provide such 
data to the news engine over the network 108. In this 
manner, the news engine 110 becomes a source from obtain 
ing news that includes improved results based, at least in 
part, on interests of the computer user. 
To better illustrate how the news engine 110 responds to 

news queries with improved results, reference is now made 
to FIG. 2. FIG. 2 is a flow diagram illustrating an exemplary 
routine 200 for providing improved results through query 
expansion to a news query from a computer user. Beginning 
at block 202, the news engine 110 receives a news query 
from a computer user, such as computer user 101. The news 
query may be of any number of forms, including but not 
limited to a general query or request for news from the news 
engine, a request for news regarding a specific topic, or 
navigation by the computer user 101 to a news page avail 
able on the news engine 110. 
At block 204, the news engine 110 obtains interest entity 

information for the computer user from one or more interest 
entity Sources. An interest entity source is a networked site 
that has information regarding one or more interest entities 
of the computer user, including but not limited to the Social 
network site 116, the news sites 112-114, as well as the news 
engine 110. In the case that the news query is a general news 
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query or resulting from the computer user 101 navigating via 
a web browser to a news page hosted by the news engine 
110, the news engine obtains information regarding all of the 
interest entities for the computer user from one or more 
interest entity Sources. In the case that the news query 
specifies a particular topic for which news is sought, the 
particular topic of the news query may be viewed as an 
interest entity. The specified topic may be viewed (for 
purposes of the news query) as the only interest entity of the 
computer user or, alternatively, one of computer user's 
interest entities. In either event, the obtained information 
identifies a set of interest entities of the computer user and 
each interest entity is associated with a category. As will be 
described in greater detail below, the category identifies the 
type or class of interest entity and is used to differentiate and 
disambiguate between entities of the same name. It should 
be appreciated that while the news engine 110 may obtain 
the identity of an interest entity and associated category 
from a single interest entity source, in various embodiments 
the identity of the interest entity and the associated category 
may be obtained from the same source or different sources. 
By way of example, assume that the computer user 101 

has identified the television show, Revolution, as an interest 
entity on social network site 116. Moreover, for simplicity 
purposes, assume that this is the only interest entity of the 
computer user 101. Hence, the news engine 110, upon 
receiving the news query from the computer user 101 
obtains information regarding interest entities from interest 
entity sources (including Social network site 116), and that 
obtained information identifies the television show, Revo 
lution, as an interest entity of the computer user 101 and the 
category for the interest entity is “television show.” 

At block 206, an iteration loop is begun to iterate through 
the interest entities identified through block 204. In iterating 
through the interest entities, each of the interest entities is 
individually addressed. For description purposes, in the 
iteration loop the currently addressed interest entity is 
referred to as the current interest entity. 

According to aspects of the disclosed subject matter, in 
order to obtain improved news results in regarding an 
interest entity, particularly the current interest entity, news 
content regarding other entities that are related to the current 
interest entity should also be considered. More particularly, 
news content regarding other entities (referred to as related 
entities) that are related to the current interest entity accord 
ing to the category of the current interest entity may be 
considered. Hence, at block 208, the news engine 110 
obtains related entity data of the current interest entity, the 
related entity data identifying related entities to the current 
interest entity. The news engine 110 obtains related entity 
data from one or more related entity sources. Often, but not 
exclusively, related entity data is obtained from the same 
source as was the interest entity obtained. However, it may 
be that there are multiple interest entity sources of the 
current interest entity and the news engine 110 may be 
configured to obtain related entity data for the current 
interest entity from each of these sources (i.e., related entity 
Sources.) Further still, according to various embodiments of 
the disclosed subject matter, the news engine 110 may obtain 
related entity data from a related entity source that did not 
provide any information regarding the current interest entity 
to the news engine. 

Continuing the example from above, having obtained 
interest entity information identifying the television show, 
Revolution, from the social network site 116, the news 
engine 110 subsequently obtains related entity data from the 
same source, i.e., the Social network site. 
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6 
Often, though not exclusively, social network sites main 

tain an entity graph which, as the name implies, links related 
entities, where the entities are nodes in the graph and the 
vertices between the nodes imply a relationship of some 
nature. FIG. 3 illustrates an exemplary entity graph with 
regard to the computer user in relation to the example 
discussed above. As shown in FIG. 3, a computer user node 
304 corresponding to the computer user 101 is interested in 
the television show, Revolution, represented as interest 
entity node 306. The vertex 306 indicates that the relation 
ship is one of “Interest, hence the interest entity source 
would identify the interest entity corresponding to interest 
entity node 306 to the news engine 110 in response to a 
request for interest entities. Further still, interest entity node 
306 (corresponding to the television show, Revolution) is 
related to various other entities such as producer node 308, 
corresponding to Eric Kripke who is the producer of the 
television show, Revolution. Correspondingly, the nature or 
basis of the relationship between interest entity node 306 
and producer node 308 is indicated by vertex 310, i.e., 
“Producer.” As can be seen, interest entity node 306 is 
related to several other entities based on various relation 
ships based on the category, “television show.” According to 
aspects of the disclosed Subject matter, a category not only 
defines the type or nature of an interest entity, but also is 
useful for defining the nature or basis of relationships 
between an entity of the category type and other entities. A 
category may also be expressed in an entity graph. FIG. 4 
illustrates an exemplary entity graph of the category, “tele 
vision show.” As can be seen, a category node 402 corre 
sponding to the category “television show’ is related to 
relationship nodes including producer node 402 and actor/ 
actress node 406. 

Regarding categories, it should be appreciated that while 
a category (such as television show) defines all of the bases 
of relationships that may exist between an entity of type 
category and other entities, any given entity is not required 
to be related to other entities according to all of the bases of 
relationships. It should be further appreciated that the cat 
egory defines the bases of relationship between entities 
according to the category, but each entity may be associated 
with more than one category and be related to entities 
according to relationships of different, multiple categories. 
Hence, a request for related entities from related entity 
Sources will typically imply related entities to an interest 
entity according to one of many categories associated with 
the entity. 

Returning to FIG. 2, after obtaining related entities of the 
current interest entity according to the category associated 
with the current interest entity, at block 210, category data 
corresponding to the category associated with the current 
interest entity is obtained. The category data is typically 
obtained from the related entity sources. In reference to the 
entity graphs of FIGS. 3 and 4 and continuing the example 
from above, the related entity data may include the entities 
of entity graph 300 while the category data may include the 
entities of entity graph 400. 
At block 212, with the related entity data and the category 

data, an expanded news query corresponding to the current 
interest entity is generated. FIG. 5 illustrates an exemplary 
routine 500 for generating an expanded news query for the 
current interest entity in conjunction with the related entity 
data and the category data. Thus, at block 502, the current 
interest entity is included in the interest entity section of an 
expanded news query. At block 504, the related entities 
(related to the current interest entity according to the cat 
egory of the current interest entity) are included in a related 
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entities section of the expanded news query. At block 506, 
the category entities (both the category and relationships) 
are included in a category entities section of the expanded 
news query. Thereafter, at block 508, the expanded news 
query is returned and the routine 500 terminates. 

FIG. 6 illustrates an exemplary expanded news query 600 
for the interest entity, Revolution. The expanded news query 
600 includes the interest entity section 602 that includes the 
interest entity, as identified by the text 604 “Revolution.” 
Also included in the expanded news query is related entity 
section 608 that includes the related entities to entity node 
306 of entity graph 300, such as text 610 “Eric. Kripke.” Still 
further included in the expanded news query is category 
entities section 612 that includes the category entities of 
category “television show' as shown in entity graph 400, 
including the producer node 404 as indicated by text 614 
“Producer.” Included in the expanded news query 600 is the 
token 606 “word:” which corresponds to an exemplary 
operator to indicate to the news engine 110 to match on any 
one of the words between the parentheses. On the other 
hand, according to various embodiments the token 606 
“word:” operates as a type of Boolean operator: False or 0 
if none of the words or terms between the parenthesis are 
matched and True or 1 if one or more words or terms 
between the parenthesis are matched. Alternatively, the 
“word:” may operate as a “Max' operator: returning the 
maximum ranking or value of the matched token in the 
parenthesis. Moreover, the "+' symbol operates as a con 
catenation of query sections. According to additional 
embodiments, the “... symbol between two words/terms, 
such as found in “Erik. Kripke, indicates a preference that 
the words/terms occur together in the given order, though 
not required. Of course, other operators may also be 
included in each of the sections. For example, a “norank: 
token (not shown) would require that the specified terms 
(identified between the following parentheses) be required in 
a results document but doesn’t affect the ordering or rel 
evance of the document in the overall results. Alternatively, 
a “rankonly: token (not shown) operates such that the 
specified terms are not required to be found in a resulting 
document but, if found, will result in the document being 
ranked as more relevant to the news query. 

It should be appreciated that while each section includes 
a textual representation of an entity (whether it is the interest 
entity, a related entity, or a category entity), this is for 
illustration purposes only and should not be viewed as 
limiting upon the disclosed subject matter. In various 
embodiments, tokens and/or identifiers may be used to 
identify any or all of the various entities included in any 
section of an expanded news query. According to various 
embodiments, the identifiers may be the same identifiers 
used as an index into a news content store (e.g., news content 
store 926 of FIG. 9). One advantage of using identifiers is 
that the identifiers can be used to determine alternative 
spellings, synonyms, and acronyms for a query term. For 
example, using an identifier may assist the components that 
retrieve news content to determine that “J J Abrams' is an 
alternative spelling for “Jeffrey Jacob Abrams”. By way of 
example of including identifiers in the expanded news query, 
the related entity section of expanded news query 600 may 
alternative read as: 

word:(text:“J J Abrams” id: 106190102745711 text: 
“Eric Kripke” id: 103423983031004} { text:"NBC" 
id:89742860745} {text:"Charlie Matheson 
id: 101826386642643; text:"Tracy Spiridakos' 
id: 178967018811130} {text:"Miles Matheson” 
id:158755934288892) {text:"Billy Burke' 
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8 
id:38.460624317) {text:"The Stand 
id: 143156049193385} {text:"Ghosts” 
id:158755934288892) {text:"Monday 10/9C 
id:106094562755503) 

Of course, the nature of the representations of the entities 
should conform to the manner in which the news engine 110 
can make use of the information. In additional embodiments, 
in generating the expanded news query, a weighting value 
may be associated with one or more of the query terms of the 
expanded news query. Applying these weighting values to 
query terms assists the one or more components that retrieve 
news results based on the expanded news query to identify 
the results that are most relevant to the query and/or likely 
to satisfy the computer user's query. According to various 
embodiments, the weighting value operates as a multiplier 
or factor as to how much the corresponding term will 
improve the relevancy of the news results. By way of 
example, a neutral weighting value is 1.0. Any value 
between 0.0 and 1.0 would lessen the ranking/relevancy 
value given by that query term. Values greater than 1.0 
would provide a greater ranking/relevancy value to the 
query term. A negative value would lower the total ranking 
of documents with the corresponding query term; although 
a query term with a negative weighting value would never 
be chosen by the word: ()operator to be used as the repre 
sentative query as it will always be the lowest valued query 
term. Continuing the example from above, the related entity 
section 608 of expanded news query 600, with identifiers 
and weighting values, may alternative read as: 

word: (text:"J J Abrams' id: 106190102745711 weight: 
1.8} {text:"Eric Kripke' id: 10342398.3031004 weight: 
1.8} {text:"NBC” id:89742860745 weight:1.3} {text: 
“Charlie Matheson” id: 101826386642643 weight:1.8} 
{text:"Tracy Spiridakos' id: 178967018811130 weight: 
1.8} {text:"Miles Matheson” id:158755934288892 
weight:1.6} {text:"Billy Burke' id:38.460624317 
weight:1.6} {text:"The Stand” id: 143156049193385 
weight:0.7} {text:"Ghosts” id:158755934288892 
weight:0.7 {text:"Monday 10/9C 
id:106094562755503 weight:0.4}) 

While not shown, in addition to adding query terms 
corresponding to entities to the expanded news query that 
expand the scope of the query, query terms corresponding to 
“negative entities' may be also added, with the effect of 
filtering out news results. By way of example, negative 
entities may be added to the expanded search query by way 
of a “negativerank: operator. In retrieving news results for 
the query, query terms identified by the “negativerank: 
operator implies that the terms are not related to the com 
puter user's news query. An example (corresponding to the 
“Revolution' TV show) may be: 

negativerank:word: (Egypt Middle. East Arab.Spring 
Syria Football Soccer Sports Revolution.Resources 
New.England. Revolution) 

As can be seen, the expanded news query takes a single 
topic/entity, such as "Revolution,” and expands the query 
with many other entities that are related in Some manner to 
provide a more robust query that can be used to differentiate 
and disambiguate the sought-for news content from other 
content that may share a similar name but be entirely 
unrelated. 

Returning again to FIG. 2, after having generated an 
expanded news query for the current interest entity, at block 
214 the iteration loop returns to block 206 to iterate to the 
next interest entity if and until there are more to be pro 
cessed. According to various embodiments, there may be 
other terminating factors that end the iteration loop. For 
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example it may be that, in the interest of responding to the 
news query in a timely manner, that the routine iterates only 
for a predetermined amount of time, or imposes a predeter 
mined limit to the number of interest entities that may be 
processed. Similarly, related entities may be skipped accord 
ing to how likely the current interest entity is to obtaining 
useful results. A combination of the above described factors 
may also be employed. In any event, when there are no more 
interest entities to process or when another terminating 
factor is encountered, the routine 200 proceeds to block 216. 
At block 216, the expanded news queries generated for the 
interest entities are combined according to category. Com 
bining expanded news queries according to category entails, 
for each category, creating a union of the expanded news 
queries: the union of interest entity sections and related 
entity sections. Category sections, too, may be combined, 
especially if category data has been retrieved from different 
related entity sources. However, where the source of cat 
egory data is the same for two interest entities of the same 
category, the category entities will not change. FIG. 7 
illustrates an exemplary combined expanded news query 
700 in which expanded news queries for the television 
shows, Revolution and Legend, have been joined. As can be 
seen, the largest expansion is found in the related entities 
section 704 (as compared to the expanded news query 600 
of FIG. 6.) The interest entities section 702 includes tokens 
(text) representing both interest entities and the category 
entity section 706 is unchanged from category entity section 
612. 

While the above described routines and corresponding 
figures have identified three distinct sections of an expanded 
news query, it is illustrative and should not be viewed as 
limiting upon the disclosed Subject matter. In additional 
embodiments, an expanded news query may include addi 
tional categories. For example, an entertainment section (not 
shown) may be generated into the expanded news query that 
includes the category entries of TV Shows, as well Movies, 
Cartoons, Games, and the like. Indeed, as Suggested above, 
categories may be viewed as entities and, as such, be related 
to other entities and these related categories may be com 
bined in any number of ways to create additional expanded 
news query sections. 

After generating the combined expanded news queries, at 
block 218 the news engine 110 obtains news results corre 
sponding to each of the combined expanded news queries. 
Additional news results may also be obtained, such as 
general and/or trending news depending on the nature of the 
news query from the computer user. At block 220, a news 
presentation is generated. According to aspects of the dis 
closed subject matter, the news results obtained according to 
the combined expanded news queries are organized accord 
ing to category. By way of illustration, FIG. 8 is a pictorial 
diagram illustrating an exemplary news page 802 having 
both general news results as well as provisions for viewing 
news results from combined expanded news queries that are 
organized according to category. In particular, the news page 
802 includes results 820-828 for general/trending news as 
well as a row 804 of links 806-812 to news results that have 
been generated according to combined expanded news que 
ries. For example, link 806 to "TV Shows” corresponds to 
interest entities of the computer user of category “televisions 
show’. 

It should be appreciated that the illustrative presentation 
of news results of FIG. 8 is just one example of a generated 
news presentation. Indeed, those skilled in the art will 
appreciate that there are any number presentation formats, 
which include the results of the combined expanded news 
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10 
queries and may or may not include general news results that 
may be generated, each according to implementation details. 
Accordingly, the illustrative example of FIG. 8 should 
viewed as illustrative and not viewed as limiting upon the 
disclosed Subject matter. 

With reference again to FIG. 2, after generating a news 
presentation, at block 222 the news presentation is returned 
to the computer user 101 in response to the news query. 
Thereafter, the routine 200 terminates. 

Regarding routine 200, as well as routine 500, while these 
routines are expressed in regard to discrete steps, these steps 
should be viewed as being logical in nature and may or may 
not correspond to any actual and/or discrete steps of a 
particular implementation. Nor should the order in which 
these steps are presented in the various routines be construed 
as the only order in which the steps may be carried out. 
Moreover, while these routines include various novel fea 
tures of the disclosed subject matter, other steps (not listed) 
may also be carried out in the execution of the routines. 
Further, those skilled in the art will appreciate that logical 
steps of these routines may be combined together or be 
comprised of multiple steps. Steps of routines 200 and 500 
may be carried out in parallel or in series. Often, but not 
exclusively, the functionality of the various routines is 
embodied in Software (e.g., applications, system services, 
libraries, and the like) that is executed on computer hard 
ware and/or systems as described below in regard to FIG. 9. 
In various embodiments, all or some of the various routines 
may also be embodied in hardware modules, including 
system on chips, on a computer system. 
While many novel aspects of the disclosed subject matter 

are expressed in routines embodied in applications (also 
referred to as computer programs), apps (Small, generally 
single or narrow purposed, applications), and/or methods, 
these aspects may also be embodied as computer-executable 
instructions stored by computer-readable media, also 
referred to as computer-readable storage media. As those 
skilled in the art will recognize, computer-readable media 
can host computer-executable instructions for later retrieval 
and execution. When the computer-executable instructions 
stored on the computer-readable storage devices are 
executed, they carry out various steps, methods and/or 
functionality, including those steps, methods, and routines 
described above in regard to routines 200 and 500. Examples 
of computer-readable media include, but are not limited to: 
optical storage media Such as Blu-ray discs, digital video 
discs (DVDs), compact discs (CDs), optical disc cartridges, 
and the like; magnetic storage media including hard disk 
drives, floppy disks, magnetic tape, and the like; memory 
storage devices such as random access memory (RAM), 
read-only memory (ROM), memory cards, thumb drives, 
and the like; cloud storage (i.e., an online storage service); 
and the like. For purposes of this disclosure, however, 
computer-readable media expressly excludes carrier waves 
and propagated signals. 

Turning now to FIG. 9, FIG. 9 is a block diagram 
illustrating exemplary components of a news engine 110 
configured to provide improved results in response to a news 
query from a computer user. As shown in FIG. 9, the news 
engine 110 includes a processor 902 (or processing unit) and 
a memory 904 interconnected by way of a system bus 910. 
As those skilled in the art will appreciated, memory 904 
typically (but not always) comprises both volatile memory 
906 and non-volatile memory 908. Volatile memory 906 
retains or stores information so long as the memory is 
supplied with power. In contrast, non-volatile memory 908 
is capable of storing (or persisting) information even when 
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a power Supply is not available. Generally speaking, RAM 
and CPU cache memory are examples of volatile memory 
whereas ROM and memory cards are examples of non 
Volatile memory. 
The processor 902 executes instructions retrieved from 

the memory 904 in carrying out various functions, particu 
larly in responding to news queries with improved results 
through query expansion. The processor 902 may be com 
prised of any of various commercially available processors 
Such as single-processor, multi-processor, single-core units, 
and multi-core units. Moreover, those skilled in the art will 
appreciate that the novel aspects of the disclosed subject 
matter may be practiced with other computer system con 
figurations, including but not limited to: mini-computers; 
mainframe computers, personal computers (e.g., desktop 
computers, laptop computers, tablet computers, etc.); hand 
held computing devices such as Smartphones, personal digi 
tal assistants, and the like; microprocessor-based or pro 
grammable consumer electronics; game consoles, and the 
like. 
The system bus 910 provides an interface for the various 

components to inter-communicate. The system bus 910 can 
be of any of several types of bus structures that can inter 
connect the various components (including both internal and 
external components). The news engine 110 further includes 
a network communication component 912 for interconnect 
ing the network site with other computers (including, but not 
limited to, user computers such as user computers 102-106, 
other network sites including network sites 112-116) as well 
as other devices on a computer network 108. The network 
communication component 912 may be configured to com 
municate with other devices and services on an external 
network, such as network 108, via a wired connection, a 
wireless connection, or both. 

The news engine 110 also includes an interest entity 
retrieval component 914 that is configured to obtain interest 
entities of the computer user from one or more interest entity 
Sources, as described above. Also included in the news 
engine 110 is an expanded data retrieval component 916. 
The expanded data retrieval component 916 obtains related 
entity data and category data from related entity Sources as 
described above in regard to blocks 208 and 210 of FIG. 2. 
An expanded query generator 918 generates an expanded 
query for a current interest entity based on the related entity 
data and/or the category data obtained by the expanded data 
retrieval component 916. 
An expanded query merger component 928 combines the 

expanded news queries according to category as described 
above in regard to block 216 of FIG. 2. With the combined 
(or merged) expanded news queries, the news engine 110 
obtains news results by way of a news retrieval component 
920 from a news content store 926. A news presentation 
generator 922 generates a news presentation for the request 
ing computer user from the obtained news results, which is 
provided to the computer user by way of the network 
communication component 912. Also optionally included in 
the news engine 110 is a user profile store 924 that, for a 
plurality of computer users, stores profile information that 
may include preferences. Moreover, these preferences may 
identify, directly or indirectly, one or more interest entities 
of the computer user. As indicated above, while interest 
entities may be obtained from sources external to the news 
engine 110, the news engine may also maintain its own 
interest entity store 930 from which one or more interest 
entities corresponding to a computer user may be retrieved. 

Those skilled in the art will appreciate that the various 
components of the news engine 110 of FIG. 9 described 
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12 
above may be implemented as executable software modules 
within the computer systems, as hardware modules (includ 
ing SoCs—system on a chip), or a combination of the two. 
Moreover, each of the various components may be imple 
mented as an independent, cooperative process or device, 
operating in conjunction with one or more computer sys 
tems. It should be further appreciated, of course, that the 
various components described above in regard to the news 
engine 110 should be viewed as logical components for 
carrying out the various described functions. As those 
skilled in the art appreciate, logical components (or Subsys 
tems) may or may not correspond directly, in a one-to-one 
manner, to actual, discrete components. In an actual embodi 
ment, the various components of each computer system may 
be combined together or broken up across multiple actual 
components and/or implemented as cooperative processes 
on a computer network 108. 

While various novel aspects of the disclosed subject 
matter have been described, it should be appreciated that 
these aspects are exemplary and should not be construed as 
limiting. Variations and alterations to the various aspects 
may be made without departing from the scope of the 
disclosed subject matter. Indeed, while the various novel 
aspects of the disclosed subject matter have been described 
in the context of providing improved news results in 
response to a news query, these same novel aspects may be 
applied in a broader context to providing improved search 
results in response to a search query. For example, a news 
query may be viewed as a specific type of search query—a 
search query for news (i.e., a query for information regard 
ing recent or current events and/or developments.) In a 
broader application, upon receiving a search query a search 
engine may identify one or more interest entities of the 
requesting computer user (including, but not limited to, the 
Subject matter of the search query), obtain related entity 
information and category information corresponding to the 
one or more interest entities, generate expanded queries, 
combine the expanded queries according to category and 
execute the combined expanded queries to obtain improved 
search results. 

According to additional, alternative embodiments, aspects 
of the disclosed subject matter may be advantageously 
applied to, by way of illustration and not limitation: gener 
ating customized printed newspapers and/or magazines 
(where at least the news presentation is prepared for the 
targeted presentation media); informational displayS/televi 
sions; billboards; head-mounted displays; and the like. 
What is claimed: 
1. A computer implemented method for providing news to 

a computer user in response to receiving a news query from 
the computer user, the method comprising: 

identifying an interest entity of the computer user, 
wherein the interest entity is associated with a category: 

obtaining expanded entity data corresponding to the inter 
est entity from a related entity source, the expanded 
entity data comprising related entity data identifying a 
plurality of related entities that are related to the 
interest entity; 

generating an expanded news query for news content 
according to the interest entity and the expanded entity 
data, wherein generating the expanded news query for 
news content according to the interest entity and the 
expanded entity data comprises generating the 
expanded news query to include a request for the 
interest entity and the plurality of related entities: 

obtaining a plurality of references to news content accord 
ing to the news query and the expanded news query, 



the expanded entity data further comprises category data 
corresponding to the category associated with the interest 
entity, wherein the category data comprises category entities 
identifying all of the bases of relationships that an interest 
entity associated with the category may have with related 
entities, each category entity identifying a basis of a rela 
tionship that an interest entity associated with the category 
may have with a related entity. 

generating the expanded news query for news content 
according to the interest entity and the expanded entity data 
comprises generating the expanded news query to include a 
request for the interest entity, the plurality of related entities, 
and the category entities. 
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wherein the obtained plurality of references to news 
content comprise interest entity references to news 
content related to the interest entity and general refer 
ences to news content not related to the interest entity; 

generating a news presentation according to the obtained 5 
references to news content, wherein generating the 
news presentation according to the obtained references 
to news content comprises grouping the interest entity 
references to news content and presenting the interest 
entity references to news content as being associated 
with the category of the interest entity; and 

providing the news presentation to the computer user. 
2. The computer implemented method of claim 1, wherein 
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3. The computer implemented method of claim 2, wherein 
the bases of the relationships between the interest entity and 
the plurality of related entities identified in the related entity 
data is a subset of the bases of relationships between an 
interest entity associated with the category and related 
entities as identified by the category data. 

25 

4. The computer implemented method of claim3, wherein 
30 

35 
5. The computer implemented method of claim 4, wherein 

the obtained plurality of references to news content com 
prise interest entity references to news content related to the 
interest entity and general references to news content not 
related to the interest entity; and 40 

wherein generating a news presentation according to the 
obtained references to news content comprises group 
ing the interest entity references to news content and 
presenting the interest entity references to news content 
as being associated with the category of the interest 
entity. 

6. The computer implemented method of claim 4 further 

45 

comprising: 
identifying a plurality of interest entities of the computer 

user, each of the plurality of interest entities being 
associated with a category: 

obtaining expanded entity data for each of the plurality of 
interest entities; 

generating a plurality of expanded news queries corre 
sponding to each of the plurality of interest entities; 

obtaining references to news content for each of the 
plurality of expanded news queries; and 

generating a news presentation according to the obtained 
references to news content, wherein at least a portion of 
the obtained references to news content is organized 
according to categories associated with the plurality of 
interest entites. 

7. The computer implemented method of claim 1, wherein 
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obtaining expanded entity data corresponding to the interest 
entity comprises obtaining the expanded entity data corre 65 

sponding to the interest entity from a plurality of related 
entity sources. 
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8. The computer implemented method of claim 1, wherein 

Subject matter of the expanded news query comprises the 
interest entity, related entities, and category entities. 

9. The computer implemented method of claim 1, wherein 
the interest entity is identified explicitly or implicitly for the 
computer user. 

10. A computer readable storage medium bearing com 
puter executable instructions which, when executed on a 
computing system comprising at least a processor executing 
the instructions retrieved from the medium, carry out a 
method for providing news to a computer user in response 
to receiving a news query from the computer user, the 
method comprising: 

identifying a plurality of interest entities of the computer 
user, each of the plurality of interest entities being 
associated with a category: 

obtaining expanded entity data for each of the plurality of 
interest entities from a related entity source, the 
expanded entity data comprising: 
related entity data identifying a set of related entities 

that are related to the interest entity; and 
category data corresponding to the category associated 

with the interest entity, the category data comprising 
a set of category entities identifying all of the bases 
of relationships that an interest entity associated with 
the category may have with related entities, each 
category entity identifying a basis of a relationship 
that an interest entity associated with the category 
may have with a related entity: 

generating a plurality of expanded news queries corre 
sponding to each of the plurality of interest entities 
according to the plurality of interest entities and the 
expanded entity data; 

obtaining a plurality of references to news content for 
each of the plurality of expanded news queries; 

generating a news presentation according to the obtained 
references to news content, wherein at least a portion of 
the obtained references to news content are organized 
according to the categories associated with the plurality 
of interest entities; and 

providing the news presentation to the computer user. 
11. The computer readable storage medium of claim 10, 

wherein generating the expanded news query for news 
content according to the interest entity and the expanded 
entity data comprises generating the expanded news query to 
include a request for the interest entity, the plurality of 
related entities, and the category entities. 

12. The computer readable storage medium of claim 11, 
wherein generating a news presentation according to the 
obtained references to news content comprises grouping a 
portion of the interest entity references to news content 
according to the category associated with the interest entity. 

13. The computer readable storage medium of claim 10, 
wherein the method further comprises obtaining expanded 
entity data corresponding to the interest entity from a 
plurality of related entity sources. 

14. The computer readable storage medium of claim 10, 
each of the plurality of interest entities is identified explicitly 
or implicitly for the computer user. 

15. A computer system for providing news results in 
response to receiving a news query from a computer user, 
the system comprising a processor and a memory, wherein 
the processor executes instructions stored in the memory as 
part of or in conjunction with additional components to 
respond to the news query, the additional components com 
prising: 
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an interest entity retrieval component configured to obtain 
interest entity information identifying a plurality of 
interest entities of the computer user, each interest 
entity being associated with a category: 

an expanded data retrieval component configured to 
obtain related entity data identifying related entities for 
the plurality of interest entities and category data 
corresponding to the associated categories; 

an expanded query generator that generates an expanded 
news query for each of the plurality of interest entities 
and corresponding related entity data; 
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an expanded query merger component that combines the 
expanded news queries of interest entities of the same 
category to generate one or more combined expanded 15 
news queries; 

a news retrieval component configured to obtain refer 
ences to news content from a news content store 
according to the one or more combined expanded news 
queries; and 2O 

a news presentation generator that generates a news 
presentation for the computer user according to the 
obtained references to news content and provides the 
news presentation to the computer user. 
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16. The computer system of claim 15, wherein subject 

matter of the expanded news query comprises the interest 
entity, related entities, and category entities. 

17. The computer system of claim 15, wherein the 
expanded data retrieval component is configured to obtain 
related entity data identifying related entities for the plural 
ity of interest entities and category data corresponding to the 
associated categories from a plurality of related entity 
SOUCS. 

18. The computer system of claim 15, wherein the news 
presentation generator is configured to generate the news 
presentation for the computer user according to the obtained 
references to news content and including a grouping of the 
interest entity references to news content and present the 
interest entity references as being associated with the cat 
egory of the interest entity. 

19. The computer system of claim 15, wherein interest 
entity retrieval component is configured to obtain interest 
entity information identifying a plurality of interest entities 
of the computer user, each interest entity being associated 
with a category, from a plurality of interest entity Sources. 

20. The computer system of claim 15, wherein each of the 
plurality of interest entities is identified explicitly or implic 
itly for the computer user. 
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